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(54) Title: VARIABLE FLANGE 




(57) Abstract* Hie invention concerns a variable 
flange which can be used to connect together pipes, 
shafts or the like. The flange (10) includes an 
annular flange member (12) that is mountable on the 
pipe (14), shaft or the like. Primary openings (22) 
are formed transversely in the flange member (12). 
The flange also includes flange inserts (26) each 
of which has an eccentrically positioned secondary 
opening (30) therein to receive a connecting boh 
(31). The inserts are seatable and ro ratable in 
the primary or^nings (22) to vary the pitch circle 
diameter of the flange as defined by the secondary 
openings (30). This enables the flange (10) to mate 
with a range of standard flanges complying with 
one or other flange standard. 
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VARIABLE FLANGE 



BACKGROUND TO THE INVENTION 

THIS invention relates to a variable flange for the connection of pipes, 
shafts and the like to one another. 

Flanges are widely used for the connection of pipes and shafts, the flanges 
providing the area through which connecting bolts may be passed. Pipe 
flanges are commonly used to connect pipes which are not intended to be 
joined by welding, or where the pipes do not have threaded connections. 

There are various international flange standards that have been developed 
over the years, and in accordance with these standards tables have been 
compiled that specify flange sizes based on the nominal or outer diameter 
of the pipes. Generally, only flanges based on the same tables may be 
connected to one another, as the international standards are not normally 
compatible with one another. For example, the number of bolts, the pitch 
circle diameter of the bolt holes and the size of the connecting bolts 
specified may not correspond from one standard to another. 

The present invention seeks to provide a variable flange that may be 
connected to a range of standard flanges. 
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SUMMARY OF THE INVENTION 

According to the present invention there is provided a variable flange for 
the connection of pipes, shafts or the like, the flange comprising an annular 
flange member that is mountable on a pipe, shaft or the like, a plurality of 
primary openings formed transversely in the flange member and a plurality 
of flange inserts each having an eccentrically positioned secondary opening 
therein to receive a connecting bolt, the inserts being seatable and 
rotatable in the primary openings to vary the pitch circle diameter of the 
flange as defined by the secondary openings. 

In some embodiments, the secondary opening of each insert is a round 
bore the central axis of which is spaced from the central axis of the insert. 
The secondary opening may be internally threaded to receive a connecting 
bolt in threaded engagement. 

In other embodiments, the secondary opening of each insert is elongate, 
typically elliptical in shape. 

In the preferred embodiments, the primary openings include a shoulder on 
which the insert seats complementally. The shoulder may, for instance, be 
conicaily tapered, each insert including a conically tapered surface seatable 
complementally on the shoulder. 

In another possibility the shoulder is stepped and each insert includes a 
stepped formation seatable complementally thereon. 

In yet another possibility, the shoulder is spherically curved shoulder and 
each, insert includes a complemental, spherically curved surface seatable 
thereon. 

The flange member may either be adapted for permanent connection, for 
example by welding, to the pipe, shaft or the like, or it may be a loose 
component adapted to seat on a collar on the pipe, flange or the like. 
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BR1EF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in more detail, by way of example only, 
with reference to the accompanying drawings in which: 

Figure 1 shows a partial, sectioned side view of a 

variable flange according to this invention, 
with a connecting bolt shown in situ\ 

Figure 2 shows an axial view of a flange connection 

and illustrates a portion of both a standard 
flange and the variable flange of Figure 1; 

Figures 3 to S show partial, sectioned side views of flanges 

according to further embodiments of the 
invention; 

Figure 6 shows a partially sectioned side view of a 

further embodiment which includes a loose 
flange member, 

Figures 7a and 7b respectively show a sectional side view and a 

face view of a flange insert according to 
another embodiment of the invention; 

Figure 8 shows a perspective view of a flange 

connection formed using flange inserts of the 
type illustrated in Figures 7a and 7b; and 



Figure 9 



shows a sectional side view of a flange insert 
according to yet another embodiment of the 
invention. 
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DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

The variable flange 10 shown in Figure 1 has an annular flange member 12 
which is welded to a pipe 14 by two fillet welds 16 and 18. The flange 
member has a facing 20 which is intended to abut against the facing of 
another flange, generally with a gasket (not shown) being placed between 
the flanges. A number of primary openings in the form of bores 22 pass 
transversely through the flange member 12 and a conically tapered 
shoulder 24 is formed in each of the primary bores as illustrated. 

A flange insert 26 is seated in each of two or more of the primary bores 22. 
The flange insert has a conically tapering, mating surface 28 shaped to 
seat complementally on the shoulder 24. A secondary opening in the form 
of a bore 30 passes transversely through the flange insert 26 and is 
positioned eccentrically relative to the central axis of the insert. 

Figure 2 shows an axial view of a pipe flange connection for a pipe of 
nominal radius NR. The upper part of Figure 2 shows a portion of a 
standard flange 32 and the lower part shows a portion of the variable flange 
10 according to the invention. The standard flange has a facing 36 with a 
flange radius SFR, a flange bolt radius SBR (corresponding to half of the 
pitch circle diameter or PCD) and a flange bolt hole 38 of diameter SBD, all 
sized according to the international standard table to which the flange 
complies. 

The variable flange 10 has a flange radius UFR, a nominal insert radius 
UIR and an insert diameter UID, corresponding to the diameter of the 
primary bore 22. The flange insert 26 is seated in the primary bore against 
the shoulder 24. 

The flange 10 is connected to the standard flange 32 in the following 
manner. Each flange insert 26 is selected for its secondary bore diameter 
SBD to correspond with the standard flange bolt diameter SBD. The 
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inserts are rotated within their primary bores 22 until the secondary bores 
aligns with the bolt holes 38 of the standard flange. The pitch circle 
diameter (PCD) of the secondary bores now corresponds with that of the 
standard flange. Connecting bolts 31 are passed through the aligned bolt 
holes 38 and secondary bores 30 and nuts are run up and tightened on the 
ends of the bolts to connect the standard and variable flanges together. 

It will be appreciated that flange inserts 26 need not be placed in the 
primary bores 22 of the flange 10 if there is no corresponding bolt hole 38 
on the standard flange 32. 

The flange 10 may be manufactured from a variety of materials and in 
various flange sizes. The dimensions of the flange radius UFR t the insert 
radius UIR and the insert diameter UID are all sized by calculating the 
average dimensions of a range of standard flanges. In this way, for a 
specific pipe outer or nominal diameter, the flange 10 is vaiable to facilitate 
connection to a range of corresponding, standard flanges. In practice, 
selection of the correct flange insert 26 will be from a range of such inserts, 
with different SBD values, which are provided for each flange member 12. 
38. In this way a person forming a flange connection will be able to 
assemble a flange that is connectable to a range of standard flanges 
without knowing in advance the standard to which the original standard 
flanges comply. 

The flange inserts 26 may be rationalized to a limited number of sizes to 
allow the inserts to be connected to a meaningful range of universal flange 
sizes, typically the standard flange sizes which are most commonly 
encountered in practice. 

For larger pipe sizes the flanges 10 may utilize inserts within inserts to 
allow for further variation of the bolt hole sizes and positioning of the bolt 
holes. 
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Figures 3 to 5 show alternative embodiments of the flange 10 and illustrate 
different shoulder arrangements 24 for seating the flange inserts 26. in 
Figures 3 and 4, the shoulder is stepped and the insert includes a 
complementa!, stepped formation to seat on the shoulder. In Figure 5 the 
shoulder is spherically curved and the insert has a complemental spherical 
curvature. It will be appreciated that numerous other configurations of the 
shoulder and insert will also fall within the scope of the invention. 

Figure 6 shows a loose flange type connection, corresponding to the 
embodiment illustrated in Figure 1. In this type of connection the flange 
member 12 is not welded to the pipe 14 and merely abuts against a collar 
40 formed on the pipe. 

It will be understood that as the insert in any of the embodiments described 
above is rotated the centre of the bore will move both radially and 
circumferentially. This dual movement may cause alignment problems. The 
potential alignment problem is addressed by an embodiment employing a 
modified flange insert 26 such as that illustrated in Figures 7a and 7b. This 
flange insert has a cross-sectional shape somewhat similar to that of the 
insert seen in Figure 3 but in this case the opening 30 is not in the form of a 
circular bore, but has an elongate, elliptical shape. The major axis 42 of the 
elliptical shape is radially orientated and one focus of the ellipse lies on the 
central axis 44 of the insert. It will be understood that the elongate shape of 
the opening 30 enables it to align with a wider range of standard flange bolt 
holes than may be possible with a circular opening. 

Figure 8 shows a perspective view of a connection between a standard 
flange 32 and a flange 10 in which the modified inserts of Figures 7a and 
7b are used. It will be noted that as the standard flange 32 has only four 
bolt holes, inserts 26 with bolts 31 are provided in only four of the eight 
primary bores 22 in the flange member 12. 

Figure 9 shows a cross-sectional view of another flange insert 26. This 
insert has a circular secondary opening or bore 30 as in the earlier 
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embodiments, but differs from those inserts in that this opening or bore is 
internally threaded, as indicated by the numeral 46. The thread is selected 
for engagement with the standard bolts which will be used to make the 
flange connection. With this feature, the connecting bolt is passed through 
the standard flange bolt hole and is threaded into the bore 30 without the 
need for a nut. The eccentricity of the bore 30 prevents the insert 26 from 
rotating as the bolt is tightened up. 

The description above has been directed towards the connection of pipe 
flanges but it will be appreciated that the principles of the invention are 
applicable to other flanged connections such as connections between shaft 
sections in both static and rotary applications. Also, although mention has 
been made of connections between standard flanges and variable flanges 
of the invention, it will be recognised that variable flanges of the invention 
may also be connected to one another. In such applications, where the 
embodiment of Figure 9 is used, internally threaded inserts will be used in 
only one of the flanges which are to be connected. 
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CLAIMS 



1. 

A variable flange for the connection of pipes, shafts or the like, the flange 
comprising an annular flange member that is mountable on a pipe, shaft or 
the like, a plurality of primary openings formed transversely in the flange 
member and a plurality of flange inserts each having an eccentrically 
positioned secondary opening therein to receive a connecting bolt, the 
inserts being seatable and rotatable in the primary openings to vary the 
pitch circle diameter of the flange as defined by the secondary openings. 

2. 

A variable flange according to claim 1 wherein the secondary opening of 
each insert is a round bore the central axis of which is spaced from the 
central axis of the insert. 

3. 

A variable flange according to either one of the preceding claims wherein 
the secondary opening is internally threaded to receive a connecting bolt in 
threaded engagement. 

4. 

A variable flange according to claim 1 wherein the secondary opening of 
each insert is elongate in shape. 

5. 

A variable flange according to claim 4 wherein the secondary opening of 
each insert is elliptical in shape. 
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6. 

A variable flange according to claim 5 wherein the secondary opening has 
its major axis oriented radially relative to the central axis of the insert. 

7. 

A variable flange according to claim 6 wherein one focus of the secondary 
opening lies on the central axis of the insert. 

8. 

A variable flange according to any one of the preceding claims wherein 
each primary opening includes a conically tapered shoulder and each insert 
includes a conically tapered surface seatable complementally on the 
shoulder. 

9. 

A variable flange according to any one of claims 1 to 7 wherein each 
primary opening includes a stepped shoulder therein and each insert 
includes a stepped formation seatable complementally on the shoulder. 

10. 

A variable flange according to any one of claims 1 to 7 wherein each 
primary opening includes a spherically curved shoulder and each insert 
includes a spherically curved surface seatable complementally on the 
shoulder. 

11. 

A variable flange according to any one of the preceding claims wherein the 
flange member is a loose component adapted to seat on a collar on the 
pipe, flange or the like. 
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